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Breaking Apparatus 

The present invention relates to breaking apparatus, and particularly but 
not exclusively apparatus for breaking railway rails. 

In use apparatus according to the invention is mounted on an 
hydraulically-powered arm of a suitable vehicle. The term "suitable vehicle" as 
used herein means a vehicle having an arm of one or more articulated portions, 
said arm being powered wholly or partially by hydraulic power. Examples of 
suitable vehicles include excavating vehicles having wheels or being track laying 
and having an arm of one or more articulated portions, said arm being powered 
wholly or partially by hydraulic power and usually having mounted at an 
extremity of the arm a bucket for earth excavation or some other tool, for 
example a pneumatic or hydraulic percussion device or means for manipulating 
objects such as telegraph poles, posts and the like. Another example of a 
suitable vehicle may include a railway maintenance wagon having flanged 
wheels and running on the railway track, and having a similar articulated arm 
powered by hydraulic power. 

It is known to provide an arm on an excavating vehicle having a scrap 
shear provided thereon, the scrap shear apparatus being adapted to shear or cut 
a wide range of tough materials of differing properties and of differing sizes. 
The breaking up of steel rails as used in railways presents particular problems. 
The rails are of regular, and relatively small, cross-section and the breaking of 
such rails in a general purpose scrap shear apparatus is relatively slow and 
inefficient. Further, the rails are brittle, and have a tendency to shatter or 
splinter in a shear attachment. The rails must be positioned for or fed into the 
shear apparatus which is a time consuming and potentially hazardous activity. 

The present invention, is particularly, but not exclusively, directed 
towards the breaking of rails as used on railway lines, the rails having 
substantially an I-beam cross-section, and including a wearing flange and a base 
flange interconnected by a web. The wearing flange, being the flange on which 
the carriage wheels run, has a thinner width and a thicker depth than the base 



flange, which is seated on the ground. Such rails are made to standardised 
dimensions of a hard material and are relatively brittle, with a tendency to 
shatter and splinter when broken. Such rails will be referred to as rails of the 
aforesaid type. 

According to the present invention there is provided article breaking 
apparatus mountable on an arm of a suitable vehicle, the apparatus including: a 
first member having a first jaw on an end thereof and fixing means remote from 
said jaw, said fixing means permitting mounting of the apparatus on the vehicle 
arm, the first jaw having first and second article supporting surfaces, the first 
member including a first pivot means, a second member pivotally mounted on 
the first pivot means about a first pivot axis and having a second jaw 
cooperable with the first jaw, the second jaw having an article engaging surface; 
the first and second jaws being movable relative to each other between an 
article receiving position in which the first article supporting surface and the 
article engaging surface diverge away from the first pivot axis, and an article 
breaking position in which said surfaces diverge towards the first pivot axis, the 
first and second article supporting surfaces being inclined relative to each other 
with the second article supporting surface closer to the first pivot axis, whereby, 
as the jaws move from the receiving position to the breaking position, an article 
located between the jaws will be urged towards the second article engaging 
surface and held thereagainst until broken by relative urging together of the 
first and second article supporting surfaces and the article engaging surface, 
said apparatus further including means for moving said jaws between the 
receiving and breaking positions. 

The moving means preferably comprises a piston and cylinder assembly 
mounted on one of said first and second members. 

The piston and cylinder assembly is preferably hydraulically driven and 
may be driven by an hydraulic compressor of the vehicle to which the apparatus 
is attached in use. 


Preferably the article engaging surface includes a blade. Preferably the 
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blade is removable. 

Preferably the cylinder of the piston and cylinder assembly is pivotally 
mounted on the first member, and the piston is pivotally connected at its end 
about a second pivot axis to the second member. Preferably the piston is 
connected to a slot or slots in the second member, and the end of the piston 
may include a pin extending through and slidably mounted in the slot or slots. 
Preferably the apparatuses arranged such that initially the pin moves towards 
the first pivot axis, and subsequently away from said axis, as the jaws move 
respectively from the receiving position to the article breaking position. 
Preferably the longitudinal axis of the or each slot extends substantially towards 
the first pivot axis. 

The fixing means may include second pivot means for pivoting the 
apparatus about a third pivot axis relative to a vehicle. The third pivot axis may 
extend substantially through the first pivot axis, and may be perpendicular 
thereto. The third pivot axis may further extend between the jaws in the 
receiving position. An actuating means may be provided to pivot the apparatus 
about the third pivot axis, and said actuating means may comprise a rotary 
actuator. 

Preferably the first pivot means includes a thrust bearing, and may 
include a pad which may be adjustable. 

The invention also provides apparatus for breaking rails of the aforesaid 
type, the apparatus being according to any of the preceding seven paragraphs. 

The length of the jaws is preferably less than the height of the rail being 
broken so that the article engaging surface engages only a side of the wearing 
flange of the rail when the jaws move from the receiving to the breaking 
position. 

Forward of the jaws, the first and second members preferably include 
surfaces inclined at substantially 90" or less to the jaws, so that the apparatus 
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may be used to break rails which may be lying on the ground. 

According to the present invention there is further provided a suitable 
vehicle as hereinbefore defined, the vehicle being fitted with apparatus 
according to any of the preceding ten paragraphs. 

Further according to the present invention, there is provided a method of 
breaking rails of the aforesaid type, the method including bringing an apparatus 
as set out above fitted to a suitable vehicle into the vicinity of a rail of the 
aforesaid type to be broken, orientating the apparatus with respect to the rail of 
the aforesaid type so that the wearing flange is between the jaws, and operating 
the piston and cylinder assembly to move the jaws from the receiving position 
to the breaking position to break the rail. 

An embodiment of the present invention will now be described by way of 
example only, with reference to the accompanying drawings, in which:- 

Fig. 1 shows a side view of an article breaking apparatus with its jaws in 
an article receiving position; 

Fig. 2 is a view similar to Fig. 1 with the jaws in an article breaking 
position; 

Fig. 3 is a plan view of the apparatus shown in Fig. 1; and 

Fig. 4 is a diagrammatic side view on a reduced scale of a suitable vehicle 
fitted with the article breaking apparatus of Fig. 1. 

Figs. 1 and 2 show an article breaking apparatus including a first member 
10 having a first jaw 12. The first jaw 12 includes first and second generally 
mutually perpendicular article supporting surfaces 14,16. First member 10 
includes a first pivot means 18. A second member 20 is pivotally mounted on 
first pivot means 18 about a first pivot axis 22. The second member 20 includes 
a second jaw 24 having an article engaging surface in the form of a removable 
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blade 26. The blade 26 is removable to allow replacement when worn or 
damaged. 

First and second jaws 12,24 are movable relative to each other between 
an article receiving position and an article breaking position. In the receiving 
position, the first article supporting surface 14 and the blade 26 diverge away 
from the first pivot axis 22, and in the breaking position said surface 14 and 
said blade 26 diverge towards the first pivot axis 22. 

Forward to the jaws 12,24, the surfaces 13,25 of the first and second 
members 10,20 extend substantially perpendicularly to the jaws 12, 24 
downwardly and upwardly respectively. 

First pivot means 18 may include a thrust bearing 60 and an adjusting 
pad 62 to accommodate any forces directed along the pivot axis 22 during the 
breaking operation. 

The apparatus includes a means for moving the jaws between the 
receiving and breaking positions, the means including a piston and cylinder 
assembly 30, the cylinder 32 being pivotally mounted on the first member 10. 
The second member 20 includes a yoke 40 having two arms 42, each arm 
having an aligned straight slot 44. The free end of the piston 34 of the piston 
and cylinder assembly 30 includes a pin 38, extending through the slots 44 and 
slidably mounted therein, thus pivotally connecting the piston 34 to the second 
member 20 and forming a second pivot axis 36. The longitudinal axes of the 
slots 44 extend substantially towards the first pivot axis 22. 

The first member 10 includes a fixing means 50 for mounting the 
apparatus on the vehicle arm. The fixing means 50 includes a second pivot 
means 52 for pivoting the apparatus about a third pivot axis 54. The third pivot 
axis 54 extends through the first pivot axis 22 and is perpendicular thereto, and 
extends between the jaws 12,24 when in the receiving position. The fixing 
means 50 includes a rotary actuator 56, operable to cause pivoting of the 
apparatus about the pivot axis 54. The rotary actuator 56 may be electrically 
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powered. 

Fig. 4 shows the apparatus mounted on a mounting means 72 on a 
vehicle 70. The mounting means 72 is pivot ally mounted about a fourth pivot 
axis 80 on the vehicle arm 74. The cylinder 76 of an hydraulic piston and 
cylinder assembly is pivotally mounted on the arm 74, with the piston 78 being 
pivotally connected to the mounting means 72, and operable to pivot the 
apparatus about the fourth pivot axis 80. The arm 74 may be lowered, and 
raised. 

In use, the apparatus is mounted by means of the fixing means 50 on the 
arm 74 of a suitable vehicle as shown in Fig. 4. Mounted as shown, the 
apparatus may be raised and lowered with the arm 74, tilted relative to the arm 
74 by pivoting around pivot axis 80, and the apparatus pivoted about the third 
pivot axis 54 relative to the mounting means 72 by the rotary actuator 56. It 
will be realised that this freedom of movement allows the apparatus to be easily 
and conveniently engagable with an article such as a rail 82 which may be on 
the ground. 

The substantial alignment of the third pivot axis 54 with the first pivot 
axis 22 and the jaws 12,24 in the receiving position aids the operator since as 
the apparatus pivots about the third pivot axis 54 the space between the jaws 
12, 24 substantially remains in the same position, allowing easy alignment of 
the jaws 12, 24 with the rail 82. Also, the apparatus is substantially balanced 
about the third pivot axis 54, making pivoting easier. 

Fig. 1 shows the jaws 12,24 of the apparatus in the article receiving 
position, and a rail 82 located between the jaws 12,24. In comparison with the 
standard rail section, the length of the jaws 12,24 is less than the height of the 
rail section, allowing only a portion of the rail between the jaws 12,24. The rail 
82 includes a wearing flange 84 and a base flange 86 interconnected by a web 
88. 

In a typical situation the rail 82 may be on the ground with the wearing 
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flange 84 uppermost. The importance of the length of the jaws 12,24 relative to 
the rail height, and the orientation of the surfaces 13,25 extending 
perpendicularly to the jaws 14,24 will now become apparent, since these 
features allow the apparatus to be positioned over the rail 82 on the ground and 
the apparatus operated so that the rail 82 is broken on the ground, without 
requiring lifting or feeding of the rail 82 into the apparatus. 

The breaking operation is as follows. Fig. 1 shows the apparatus in the 
receiving position, with the first article supporting surface 14 and the blade 26 
diverging away from the first pivot axis. A rail 82 is located between the jaws 
12, 24, the wearing flange 84 towards the first pivot axis 22 and the second 
article supporting surface 16. 

The hydraulic cylinder and piston assembly 34 is actuated and the piston 
34 extends, the pin 38 sliding down the slots 44 towards the first pivot axis 22. 
At the bottom of the slots 44, the piston 34 continues to extend, pivoting the 
second member 20 about the first pivot axis 22, and moving the jaws 12,24 
from the receiving position to the breaking position. As the jaws 12,24 close, 
the blade 26 and the first article supporting surface 14 change from diverging 
away from the first pivot axis 22 to diverging towards the first pivot axis 22 as 
shown in Fig. 2, urging the rail 82 inwards towards the second supporting 
surface 16 and the first pivot axis 22. As resistance to the movement of the 
jaws is encountered, the pin 38 moves upwards in the slots 44 away from the 
first pivot axis 22, allowing a greater leverage to be applied. 

A position is reached in which the wearing flange 84 is in contact with 
the blade 26 and the first and second article supporting surfaces 14,16. It will 
be noticed from Fig. 1 that the blade 26 only contacts the upper side of the 
wearing flange 84. Although the blade 26 is only acting upon the wearing 
flange 84, because of the brittleness of the material of the rail, further 
movement of the blade 26 cracks and breaks the rail 82. 

Following breaking of the rail 82, the pin 38 moves down the slots 44 
towards the first pivot axis 22, the hydraulic piston and cylinder assembly is 
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actuated to retract the piston 34, and the jaws 12,24 are moved back from the 
breaking to the receiving position. The movement of the pin 38 in the slots 44 
allows quicker movement of the jaws 12,24 between the receiving and the 
breaking positions than would be the case with a fixed pivot connection, and 
maximises the leverage available at the breaking position. 

There is thus disclosed apparatus allowing the rapid and easy breaking of 
rails on the ground without the need for positioning or feeding of the rails to 
the apparatus. Such apparatus may be operated alongside rail tracks and may 
be mounted on railway trucks or carriages, or on other vehicles operating 
alongside the rail track. Although the apparatus has been described specifically 
with reference to rails, it will be realised that it may be used to break any 
suitable article manufactured from relatively brittle materials such as cast iron 
or hardened steel. It will also be realised that the apparatus may be used with 
the apparatus stationary and articles to be broken brought to the apparatus and 
fed into the jaws for breaking. 

Various modifications may be made without departing from the scope . of 
the invention. For example, the size of the jaws may vary to suit different types 
and sizes of rail. Different means of moving the jaws and/or of pivoting the 
apparatus about the third pivot axis may be utilised. 

Whilst endeavouring in the foregoing specification to draw attention to 
those features of the invention believed to be of particular importance it should 
be understood that the Applicant claims protection in respect of any patentable 
feature or combination of features hereinbefore referred to and/or shown in the 
drawings whether or not particular emphasis has been placed thereon. 
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